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Abstract
The present study was conducted to determine the antioxidant activity of sintrong (Crassocephalum crepidioides) leaf
extract to inhibiting lipid peroxidation by decreased malondialdehyde (MDA) level in the blood plasma of rats consuming arak Jembrana. The process of making sintrong leaf extract used 96% ethanol with maceration techniques. In vivo
testing used five groups: (1) a control group, (2) treatment with arak, (3) treatment with arak followed by extract at a
dose of 37.5 mg/kgBW, (4) treatment with arak followed by extract at a dose of 50 mg/kgBW, and (5) treatment with
arak followed by extract at a dose of 75 mg/kgBW. As much as 1 cc/day of arak was provided for seven days. The extract treatment at a dose of 37.5 mg/kgBW decreased the MDA level from 21.24 nmol/L to 16.33 nmol/L. Based on a
Tukey’s Honestly Significant Difference (HSDa) test, this treatment was not significantly different from that of the control group (normal condition).
Keywords: sintrong, arak, antioxidant, malondialdehyde, lipid peroxidation

ioides) were determined in vitro using the DPPH method, and IC50 values of 369.08% were obtained [4]. The
flavonoid content found in the leaves of C. crepidioides
has potential as an endogenous antioxidant. Antioxidants can inhibit oxidation reactions by free radicals or
neutralize and destroy free radicals that can cause damage to cells and biomolecules such as DNA, proteins,
and lipoproteins in the body, which can ultimately lead
to degenerative diseases [5].

Introduction
Indonesia, which includes the island of Bali, is a country rich in plant biodiversity because its location in a
tropical climate region. Some of these plants can be
used as food or medicine and many have potential as
medicine but are not widely known by the public.
Sintrong (C. crepidioides), as the Javanese people know
it, or kejompot, as it is called by the Balinese people, is
a wild plant that is considered a weed, and its use is still
limited to consumption as a vegetable dish [1].

One of the triggers for oxidative stress is ethanol consumption. Ethanol can be sourced from Balinese alcoholic drinks such as arak. Traditionally, arak is produced from the distillation process of coconut juice.
Previous research found that the ethanol content in arak
Bali is 30–50% (w/v). Chronic consumption of 20%
alcohol can cause macroscopic changes in the structure
of liver tissue in Wistar rats [6,7]. Ethanol is metabolized in the liver and produces acetaldehyde, which is
toxic to the body. The formation of free radicals due to
the presence of ethanol can induce cytochrome P450
(CYPs), which can form superoxide radicals [8]. One of
the biomarkers for oxidative damage is malondialdehyde (MDA). MDA is the result of lipid peroxidation of
carbonyl compounds, which in turn are the result of
protein damage due to reactive oxygen species (ROS).

Sintrong contains a variety of secondary metabolite
compounds that are not yet widely known by the public.
The content of active compounds found in sintrong
plants includes polyphenols, flavonoids, quinones, tannins, monoterpenes, sesquiterpenes, triterpenoids and
steroids. This plant is consumed by the people of Benin
as a vegetable and traditionally, it is believed to have
antibiotic, anti-worm, anti-inflammatory, antidiabetic,
and antimalarial properties [2]. Previous studies have
suggested that the hot water extract of C. crepidioides
leaves also has antibacterial activity [3].
In previous studies, the toxicity and antioxidant activity
of crude methanol extracts of sintrong leaves (C. crepid228
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MDA can be used to determine oxidative damage in
vivo as a result of lipid peroxidation [9].
Research on the antioxidant activity of sintrong leaves
is limited to in vivo tests; thus, the present study is
aimed at the antioxidant activity of sintrong leaf extract
to decreasing the MDA levels in Wistar rats under stress
conditions due to ethanol exposure sourced from arak
Jembrana. This research is important because it provides
information to the public about the efficacy of sintrong
leaves for providing health by examining its antioxidant
activity in counteracting free radicals that can trigger
various diseases such as cancer, tumors, and other degenerative diseases.

Materials and Methods
General. The secondary metabolite content contained in
sintrong leaf extract was tested using a phytochemical
screening test. The phytochemical test used HCl, Mg
powder, Mayer reagents, Dragendrof reagents,
ammonia, chloroform, FeCl3 10%, acetic acid, sulfuric
acid and NaOH. The determination of antioxidant
activity via in vivo testing used 2,2-diphenyl-1-picrylhydrazyl-hydrat (DPPH). The MDA levels of rats were
measured using a spectrophotometer (Merck Amersham
Bioscience, type Ultraspec 3100 pro). The analysis of
MDA levels used reagents such as EDTA, 15% TCA
(trichloroacetic acid), 0.37% TBA, and 0.25 N HCl.
Plant material. The leaves of sintrong (C. crepidioides)
were collected from Selat, Karangasem Regency, Bali,
Indonesia in May, 2019.
Making ethanol extract of sintrong leaves. A total of
five kilograms of sintrong leaves were cleaned, cut into
small pieces, and dried in an oven at 40 oC for 9 h. The
dried sintrong leaves were then blended to a powder and
subsequently soaked in 96% ethanol for 24 h. The
sintrong leaf extract was then evaporated to obtain
concentrated ethanol extract. Finally, the sintrong leaf
extract was tested using a phytochemical screening test
and the 2,2-diphenyl-1-picryl-hydrazyl-hydrat (DPPH)
the in vitro test was used to determine its radicalscavenging activity (IC50).
Animal experiments and sampling. A total of 25 male
Wistar strain rats with an average weight of
approximately 200 g were used in this study. The rats
were adapted to their environment for a week. They
were grouped into five treatment groups of five animals.
The rat groupings consisted of a negative control (KN),
a positive stress control group (KP), a group treated
with stress and ethanol extract of sintrong leaves at as
much as 37.5 mg/kgBW of rat (P1), a group treated with
stress and ethanol extract of sintrong leaves at 50
mg/kgBW of rat (P2), and a group treated with stress
and ethanol extract of sintrong leaves at 75 mg/kgBW
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of rat (P3). Stress treatment of the treatment groups was
conducted by administering as much as 1 cc of arak
Jembrana per rat per day for 7 days. From the 8th day to
the 21st day, all three treatment groups were given
ethanol extract of sintrong leaves in varying doses. On
the 22nd day, a blood plasma specimen was collected
through a medial canthus sinus orbitalis (post-test) to
determine the MDA levels of the rats.
Analysis of lipid peroxidation (MDA) levels. MDA
levels were measured using the thiobarbituric acid
reactive substance (TBARS) method. A total of 3 cc of
Wistar rat blood was added to a centrifuge tube
containing two drops of EDTA. From blood samples
that had been centrifuged at a speed of 3000 rpm for 30
minutes, as much as 200 µL of supernatant was
transferred to an empty centrifuge tube. Then, 2000 µL
of a 15% TCA (trichloroacetic acid) solution, 2000 µL
of 0.37% TBA solution, and 2000 µL of 0.25 N HCl were
added to the samples. Next, the sample were heated in a
water bath at 95 C for 60 min, followed by cooling to
room temperature above an ice bath for 15 min,
followed by centrifugation for 15 minutes at 3000 rpm.
Finally, the supernatant was transferred to a cuvette and
its absorbance was read using a spectrophotometer at a
wavelength of 532 nm [5]. All analyses were performed
in triplicate. Data were analyzed via the analysis of
variance test (ANOVA) using a pos-hoc test and then
continued with a Tukey HSDa test.

Results and Discussion
MDA is the final product of fat peroxidation due to the
breakdown of fatty acid chains that turn into toxic
compounds against cells. MDA can be used as a marker
for free radicals in the body to determine if antioxidants
are needed to reduce free radicals [10]. MDA level
analysis results showed that the positive control group
exposed to arak Jembrana had the highest MDA of
21.24 nmol/L. The results of the MDA level analysis of
each treatment group are presented in Figure 1.
This result indicates that arak Jembrana exposure can
increase MDA levels. Increased levels of MDA are
associated with the presence of free radicals, which
trigger lipid membrane peroxidation processes. In
addition to activity from the enzyme Alcohol
Dehydrogenase (ADH), oxidation of alcohol to
aldehyde can be mediated by the microsomal CYPs
mainly Cytochrom P450 2E1 (CYP2E1), and the order
is mediated by peroxisomal catalase [11,12]. The
CYP2E1 activity can be significantly induced by
chronic alcohol consumption, and during the CYP2E1
catalytic cycle, significant amounts of toxic
acetaldehyde and ROS are generated, which may lead to
increases in cellular injury, lipid peroxidation, oxidant
activity, and mitochondrial damage and contribute to
various phatological processes [13,14].
December 2020  Vol. 24  No. 4
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Figure 1. Levels of Malondialdehyde (MDA) (nmol/L) in the Blood Plasma of the Rats Treated with Sintrong Leaf Extract

This result indicates that arak Jembrana exposure can
increase MDA levels. Increased levels of MDA are
associated with the presence of free radicals, which
trigger lipid membrane peroxidation processes. In
addition to activity from the enzyme Alcohol
Dehydrogenase (ADH), oxidation of alcohol to
aldehyde can be mediated by the microsomal CYPs
mainly Cytochrom P450 2E1 (CYP2E1), and the order
is mediated by peroxisomal catalase [11,12]. The
CYP2E1 activity can be significantly induced by
chronic alcohol consumption, and during the CYP2E1
catalytic cycle, significant amounts of toxic
acetaldehyde and ROS are generated, which may lead to
increases in cellular injury, lipid peroxidation, oxidant
activity, and mitochondrial damage and contribute to
various phatological processes [13,14].
According to previous studies, chronic alcohol
consumption not only activates free radical derivatives
but also changes the level of the endogenous antioxidant
systems, both enzymatic and nonenzymatic. Catalase,
which was first defined as an antioxidant enzyme, can
also catalyze the metabolism of alcohols [15]. The
capacity of this reaction is limited, however, by the low
level of H2O2, and catalase consequently plays only a
minor role in the overall metabolism of alcohol. This
can produce the effects of oxidative stress quickly, thus
affecting both the structure and function of the cell
membrane and its organelles [16].
The negative control group had the lowest MDA level,
12.62 nmol/L, which indicates that the amount of free
radicals formed in the body of a group member not
exposed to arak Jembrana is low, so that the MDA
levels formed are very low.
Of the three doses given to the extract treatment groups
(37.5 mg/kgBW; 50 mg/kgBW and 75 mg/kgBW), the
Makara J. Sci.

dose of 37.5 mg/kgBW (P1) is the most influential and
can reduce MDA levels. The group receiving this
dosage shows the lowest MDA levels, 16.33 nmol/L,
among the three treatment groups. Further statistical
analysis with the Tukey HSDa test, α = 0.05, shows that
the group given extracts of 37.5 nmol/L (P1) and the
negative (normal) controls are not significantly
different. This result indicates that the administration of
ethanol extract sintrong leaves at a dose of 37.5 nmol/L
can reduce MDA levels close to the normal MDA level.
This result is supposedly caused by the presence of
secondary metabolites in the extract, especially the
flavonoid class, which has potential as an exogenous
antioxidant. The phytochemical test shows that sintrong
leaf extract contains flavonoids, polyphenols, tannins,
terpenoids and steroids. DPPH radical-scavenging
activity can be known from the IC50 value, which is
187,12 mg/L for sintrong leaf extract. Compounds that
have an IC50 value bellow 200 mg/L are classified as
antioxidants with strong activity. That classification
indicates the presence of flavonoid compounds in the
sintrong leaf extract. According to previous research,
flavonoids are exogenous antioxidants that are useful
for preventing cell damage due to oxidative stress.
Flavonoids act as antioxidants by donating hydrogen
ions to neutralize the toxic effects of free radical and by
increasing the expression of endogenous antioxidant
genes through nuclear activation factor erythroid 2
related factor 2 (Nrf2), resulting in an increase in genes
that play a role in the synthesis of endogenous
antioxidant enzymes [17].
Lipid peroxidation is a common consequence of oxidative stress. When free radicals target lipids, they can
initiate the lipid peroxidation process, a chain reaction
that produces multiple breakdown molecules such as
MDA. MDA is a secondary product of lipid peroxidation and an end product generated by decomposition of
December 2020  Vol. 24  No. 4
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Figure 2. Mechanism of Superoxide Anion Radical-scavenging Activity of Flavonoid

arachidonic acid and larger PUFAs [18]. Flavonoids are
a group of natural benzo-γ-pyran derivates that possess
strong antioxidant activities. They protect lipids against
oxidative damage by various mechanisms [19,20]. Free
metal ions enhance ROS formation by the reduction of
hydrogen peroxide with generation of the highly reactive hydroxyl radical [21]. Due to their lower redox potentials, flavonoids are thermodynamically able to reduce highly oxidizing free radicals (redox potentials in
the range of 2.13-1.0 V) such as superoxide, peroxyl,
alkoxyl, and hydroxyl radicals by hydrogen atom donation. Because of their capacity to chelate metal ions
(iron, copper, etc.), flavonoids also inhibit free radical
generation (Figure 2) [22,23].
The strength of the antioxidant activity of a flavonoid
depends on the number of hydroxyl groups (-OH) in the
compound and their positions. The greater the number
of hydroxyl groups is, the higher the antioxidant activity
will be. Flavonoids are potential antioxidants and their
effectiveness in the inhibition of the lipid peroxidation
is related to their metal ion-chelating activity and free
radical-scavenging activity, so they can decrease the
MDA levels. Three structural groups are important
determinants of the radical-scavenging activity of
flavonoids. First, the ortho-dihydroxy structure in the Bring. Second, the 2,3-double bond in conjugation. Third,
the 4-oxo function in the C-ring. Flavonoids form
complexes with the metal ions using the 3- or 5hydroxyl and 4-keto substituents or the hydroxyl groups
in the ortho position of the B-ring [23].
Increasing the dose of ethanol extract of sintrong leaves
above 37.5 mg/kgBW actually increases the blood
plasma MDA levels. This result is supposedly caused by
the presence of secondary metabolite compounds, which
have a toxicity effect and potentially inhibit the decrease
in blood plasma MDA levels. This hypothesis is
supported by previous studies on screening tests and the
Makara J. Sci.

study of the toxicity of the leaves of the C. rubens (Juss.
Ex Jack.) S. Moore and C. crepidioides (Benth.). The S.
Moore species is consumed as a vegetables in Benin. In
addition to having antioxidant, antibacterial, and antiinflammatory potential, the plant has a toxicity effect at
higher concentrations [2].

Conclusion
This study demonstrates that sintrong leaf extract has
antioxidant activity by decreased MDA levels as a result
of lipid peroxidation. The effective dose of sintrong leaf
extract is 37.5 mg/kgBW, which can decrease the MDA
levels of rats that consume arak Jembrana to reach 16.33
nmol/L.

Acknowledgements
The researcher would like to thank the Directorate of
Research and Community Service, Directorate General
of Research and Technology Strengthening Ministry of
Research, Technology and Higher Education for Hibah
Penelitian Dosen Pemula Year 2019 through LLDIKTI
Wilayah VIII with contract number 001/IIKBALI/L
P2M/SPn/VI/2019.

References
[1] Yumniati, I., Yuniarni, U., Hazar, S. 2016. Uji ativitas analgetika ekstrak etanol daun sintrong (Crassocephalum crepidioides (Benth.) S. Moore) terhadap
mencit jantan galur DDY. Pharm. Proc. 2(2): 413–
419.
[2] Adjatin, A., Dansi, A., Baddoussi, E., Loko, Y.L.,
Dansi, M., Azokpota, P., Gbaguidi, F., Ahissou, H.,
Akoegninou, A., Akpagana, K., Sanni, A. 2013.
Phytochemical screening and toxicity studies of
Crassocephalum rubens (Juss, ex Jacq.) S. Moore
and Crassocephalum crepidioides (Benth.) S. Moore
consumed as vegetable in Benin. Int. J. Curr. MicroDecember 2020  Vol. 24  No. 4

232 Widayanti, et al.

biol. Appl. Sci. 2(8): 1–13, https://doi.org/
10.20546/ijcm as.
[3] Omotayo, M.A., Avungbeto, O., Sokefun, O.,
Eleyowo, O. 2015. Antibacterial activity of Crassocephalum crepidioides (Fireweed) and Chromolaena
odorata (Siam Weed) hot aqueous leaf extract. Int. J.
Pharm.
Biol.
Sci.
5(2):
114–122,
https://doi.org/10.21276/ijpbs.
[4] Pasilala, F.B., Daniel, Chairul S. 2016. Uji toksisitas
(Brine Shrimp Lethality Test) dan aktivitas antioksidan dari daun sintrong (Crassocephalum crepidioides) dengan metode 2,2-diphenyl-1-picrylhidrazil
(DPPH). Jurnal Kimia Mulawarman. 14(1): 13–18.
[5] Asih, I.A.R.A., Widayanti, N.P., Puspawati, N.M.,
Suarsana, I.N., Rita, W.S. 2016. Utilization of terong
belanda (Solanum betaceum Cav.) peels extract as
antioxidant in rats under oxidative stress condition.
Eur. J. Biomed. Pharm. Sci. 3(6): 131–135.
[6] Antari, N.W.S., Hayati, A., Winarni, D. 2016. Provision of arak bali reduces spermatozoa quality of
white rats (Rattus norvegicus). Folia Med. Indonesiana.
52(4):
235–240,
http://dx.doi.org/
10.20473/fmi.v52 i4.5468.
[7] de Sousa, M.C., Vegian, M.R.d., Biserra, M.A., Costa, B.C.A., Camargo, S.E.A., Rode, S.d., Ramos,
C.J., de Oliveira, L.D., de Vasconcellos, L.M.R.
2018. Influence of chronic alcohol use on osteoblastic differentiation of bone marrow cells, bone
properties, and hepatic and renal morphology of rats.
Sci. World J. 1–9, https://doi.org/10.1155/ 2018/24
94918.
[8] Macdonald, I.O., Olusola, O.J., Osaigbovo, U.A.
2010. Effect of chronic ethanol administration on
body weight, reduced glutation (GSH), malondialdehyde (MDA) levels and glutathione-s-transferase activity (GST) in rats. New York Sci. J. 3(4): 39–47.
[9] Ito, F., Sono, Y., Ito, T. 2019. Measurement and
clinical significance of lipid peroxidation as a biomarker of oxidative stress in diabetes, atherosclerosis, and chronic inflammation. Antioxid. 8(72): 1–
28, https://doi.org/10.3390/antiox8030072.
[10] Nguyen, T.T.K., Laosinwattana, C., Teerarak, M.,
Pilasombut, K. 2017. Potential antioxidant and lipid
peroxidation inhibition of Phyllanthus acidus leaf
extract in minced pork. Asian-Austral. J. Anim. Sci.
30(9): 1323–1331, https://doi.org/10.5713/ajas.17.0
036.
[11] Cederbaum, A.I. 2012. Alcohol metabolism. Clin.
Liver Dis. 16: 667–685, https://doi.org/10.1016/j.cl
d.2012.08.002.

Makara J. Sci.

[12] Li, H., Toth, E., Cherrington, N.J. 2018. Alcohol
metabolism in the progession of human nonalcoholic
steatohepatitis. Toxicol. Sci. 164 (2): 428–438,
https://doi.org/10.1093/toxsci/kfy106.
[13] Rusyn, I., Bataller, R. 2013. Alcohol and toxicity. J.
Hepatol. 59: 387–388, https://dx.doi.org/10.1016%2
Fj.jhep.2013.01.035.
[14] Leung, T.M., Nieto, N. 2013. CYP2E1 and oxidant
stress in alcoholic and non-alcoholic fatty liver disease. J. Hepatol. 58: 395–398, https://doi.org/10.101
6/j.jhep.2012.08.018.
[15] Glorieux, C., Calderon, P.B. 2017. Catalase, a remarkable enzyme: targeting the oldest antioxidant
enzyme to find a new cancer treatment approach.
Biol. Chem. 398: 1095–1108, https://doi.org/10.151
5/hsz-2017-0131.
[16] Dinis-Oliveira, R.J. 2016. Oxidative and nonoxidative metabolomics of ethanol. Curr. Drug
Metab. 17: 327–335, https://doi.org/10.2174/
13892002176661 60125113806.
[17] Sumardika, I.W., Jawi, I.M. 2012. ekstrak air daun
ubi jalar ungu memperbaiki profil lipid dan meningkatkan kadar SOD darah tikus yang diberi makanan
tinggi
kolesterol.
Med.
43(2):
67–70,
https://doi.org/10.22146/jntt.42772.
[18] Ayala, A., Munoz, F., Arguelles, S. 2014. Lipid peroxidation: production, metabolism, and signaling
mechanism of malondialdehyde and 4-hydroxy-2nonenal.
Oxidative
Med.
Cell.
Longev.
https://doi.org/10.1155/2014/360438.
[19] Kumar, S., Mishra, A., Pandey, A.K. 2013. Antioxidant mediated protective effect of Parthenium hysterophorus againts oxidative damage using in vitro
models. BMC Complement. Altern. Med.
https://doi.org/10.1186/1472-6882-13-120.
[20] Kumar, S., Pandey, A.K. 2013. Chemistry and biological activities of flavonoids: An overview. Sci.
World J. https://doi.org/10.1155/2013/162750.
[21] Mishra, A., Kumar, S., Pandey, A.K. 2013. Scientific validation of the medical efficacy of Tinospora
cordifolia. Sci. World J. https://doi.org/10.1155/201
3/292934.
[22] Mishra, A., Kumar, S., Saxena, A.K., Pandey, A.K.
2013. Bauhinia variegate leaf extracts exhibit considerable antibacterial, antioxidant and anticancer activities. BioMed Res. Int. https://doi.org/10.11
55/2013/915436.
[23] Nimse, S.B., Pal, D. 2015. Free radicals, natural antioxidants, and their reactions mechanisms. R. Soc.
Chem. Adv. 5: 27986–28006, https://doi.org/10.103
9/c4ra13315c.

December 2020  Vol. 24  No. 4

